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Using Corps of Eng-.:ecrs screening criteria, it has been

determined that the dam would be overtopped for al1 storns exceeding

approximately 37 percent of Ptobable Maximum Flood (PMF). The

spillway is, therefore, adjudged as "seriously inadequate" and the

dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of

a "seriously inadequate" spillway is not meant to connote the same

Oeqree of emergency as would be associated with an "unsafe" classi-

fication applied for a structural deficiency. It does mean, however,

*that based on an initial screening, and preliminary computations,

there appears to be a serious deficiency in spillway capacity so

that if a severe storm were to occur, overtopping and failure of the

dam would take place, significantly increasing the hazard to loss

of life downstream from the dam.

On the basis of stability analysis performed during the

investigation the structural stability of the spillway section

against overturning was determined to be inadequate for all cases

except the normal loading with and without earthquake. Also,the

sliding stability is inadequate for all loading conditions.

It is, therefore, recommended that within three months fro.-

the date of notification to the owner, detailed hydroloaical hydraulic
investigations of the structure should be undert-ken to more
accurately determine the -, M specific characteristics of the water-

shed and their iffect urx, the overt(,vnir.,: vtential] of the dar. At the
same time, further analysis of the structural stability of the
spillway should be performed. Analysis should include field

investigations to obtain more information regarding the extent
and magnitude of uplift pressures under the base of the spillway,
the quality of the foundation maierials, the geometry of the
spillway structure, and the condition of the masonry and concrete.
Within twelve wonths of the date of notification to the owner,

i modifications to the Structure, deemed necessary as a result

of studies, Should have been completed. In the interimn, a
detailed emerqency operation plan and warning system should
be pro11ptly developed. A!so, durmng periods of unusually heavy
precipitation, around-the-clock surveillonce should be provided.

In addition, the dam has a number of problem areas

• 1 .which, if left uncorrected, have the potential for the develop-
ment of hazardous conditions and must be corrected within
twelve months.

1 . Repair and also provide controls for the
.A reservoir drains.

2. Monitor, bi-weekly, the seepage at the downstream
face of the spillway.

3. Determine the source of seepage occuring down-
stream of the east buttress toe. Monitor the seepage bi-weekly
with the aid of weirs.

face of4. Repair spalled areas at the crest and downstream@ face of the dam.

5. Repair the upstream face of dam and spillway training
S"walls pointing.

6. Repair the right and middle training walls.

7. Repair cracks at the right spillway training wall.

8. Remove vegetation from the crest of spillway,
slope, and toe of dam. Provid,: P program of periodic cutting
and mowing of the buttress surfaces.

SECURlITY CLASSIFICATION OF THIS PAGE(When Data Intrted)
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PREFACE

This report is prepared under guidance containted in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chitef of Engineers, Washington,
D.C., 20314. The purpcse of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property, The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify anyg need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might other-
wise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing inte::nal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be de-
tected and only through continued care and maintenance can these
conditions be prevented or ccrrected.

j Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest rea-
sonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not be in-
terpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity:1 and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downst eam damage potential.

Az I I
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Beaver Dam Lake (I.D. No. 619)

State Located: New York
County Located: Orange

3 Stream: Tributary of Moodna

Basin: Hudson River

Date of Inspection: April 24, 1980

I ASSESSMENT

Examination of available documents and a visual inspection
of the dam and the appirtenant structures did not reveal conditions
which ccnstitute an im-idiate hazard to human life or property.

However, the dam has some deficiencies which require further in-j vestigation and remedial action.

Using Corps of Engineers screening criteria, it has been
determined that the dam would be overtopped for all storms exceeding
approximately 37 percent of Probable Maximum Flood (PMF). The
spillway is, therefore, adjudged as "seriously inadequate" and the
dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of

a "seriously inadequate" spillway i.i not meant to connote the same
d egree of emergency as would be as33ciated with an "unsafe" classi-
fication applied for a structural 6 "Iciency. It does mean, however,
that based on an initial screening, ind pz-Liminary computations,
there appears to be a serious deficiency in spillway capacity so
that if a severe storm were to occur, oveitopping and failure of the
dam would take place, significantly increasing the hazard to loss
of life downstream from the dam.

On the basis of stability analysis performed during the
investigation the structural stability of the spillway section
against overturning was determined to be inadequate for all cases
except the normal loading with and without earthquake. Also,the
sliding stability is inadequate for all loading conditions.

It is, therefore, recommended that within three months from
the date of notification to the owner, detailed hydroloqical hydraulic
investigations of the structure should be undertaken to more
accurately determine the site specific characteristics of the water-
shed and their affect upon the overtopping potential of the dam. At the
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same time, further analysis of the structural stability of the
spillway should be performed. Analysis should include field
investigations to obtain more information regarding the extent
and magnitude of uplift pressures under the base of the spillway,
the quality of the foundation materials, the geometry of the
spillway structure, and the condition of the masonry and concrete.
Within twelve months of the date of notification to the owner,
modifications to the structure, deemed necessary as a result
of studies, should have been completed. In the interim, a
detailed emergency operation plan and warning system should
be promptly developed. Also, during periods of unusually heavyg mprecipitation, around-the-clock surveillance should be provided.

In addition, the dam has a number of problem areas
whichi, if left uncorrected, have the potential for the develop-
ment of nazardous conditions and must be corrected within
twelve months.

1. Repair and also provide controls for the
reservoir drains.

2. Monitor, bi-weekly, the seepage at the downstream
face of the spillway.

3. Determine the source of seepage occuring down-
stream of the east buttress toe. Monitor the seepage bi-weekly
with the aid of weirs.

4. Pepair spalled areas at the crest and downstream
face of the dam.

5. Repair the upstream face of dam and spillway training
walls pointing.

6. Repair the right and middle training walls.

7. Repair cracks at the right spillway training wall.

8. Remove vegetation from the crest of spillway,
slope, and toe of dam. Provide a program of periodic cutting
and mowing of the buttress surfaces.

I .

I
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9. 'Provide a program of periodic inspection and main-tenance of the dam and appurtenances, including yearly

operation and lubrication of the reservoir drain
systems. Document this information for future re-

-n ference. The aforementioned emergency action plan
should be maintained and updated periodically duringj the life of the structure.

EugenlO'Brian, P.E.
New York No. 29823

I

Approved by: Col. W.M. Smi, Jr.
New York Dist ict Engineer

Date: i'f-c7C) __
'4 .4.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BEAVER DAM LAKE
I.D. NO. N.Y. 619

D.E.C. #502
HUDSON RIVER BASIN

ORANGE COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION
!_

1.1 i GENERAL

a. Authority
The Phase I inspection reported herein was authorized

by the State of New York, Department of Environmental Conservation,
by lett:er dated 7 January 1980, in fulfillment of the requirements
of the National Dam Inspection Act, Public Law 92-367, 8 August 1972.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing

conditions of the dam, to identify deficiencies and hazardous con-
ditions, to determine if these deficiencies constitute hazards to
life and property, and to recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
' T Beaver Dam Lake,formerly known as Salisbury Mills

Dam, consists of left and right non-overflow sections with an
included spillway. The dam is about 335 feet long with a maximum
height of about 35 feet. The width of the wall at its top.which
is also the crest of dam, varies from 3.5 feet to 3.75 feet.
According to available documents, the upstream face of the wall
is vertical to a depth of 8'-6" below the crest,aid battered up-
stream at a slope of about 9.6(V) to I(H) below. The exposed up-
stream face of the wall is brick faced. The crest of the earth
buttress varies from 1 foot to about 6 feet below the top of the
wall. The crest width of the buttress averages about 7 feet.
The exposed downstream wall at both wings is vertical. The slopes
of the left and right earzh buttresses average about 1(V) : 1.5(H)
and 1(V) : 2.0(H),respectively. In some areas the slope is pro-
tected by loosely placed stones. According to available documents,
the dam is founded on a "hard pan" (glacial till).

The principal spillway is an ungated masonry and
concrete gravity structure which is divided into two sections by
an 8-foot wide stepped brick pier. The left and right spillway
sections are about 30 feet and 35 feet long, respectively. The
crest of both sections of the spillway is about 7 feet below the
top of the dam; the sill of both of the sections is about 6 feet
wide. Downstream of the spillway weir wall is a stepped concrete

<I apron-about 30 feet long.

t -1i-



The 4.5 foot wide downstream right training wall of the spillway
is straight and is brick (5 steps) and concrete (1 step). The
8.0 foot-wide middle brick pier is stepped. The left training
wall is constructed of stone masonry and is sloped. There are no
upstream training walls.

Discharge over the spillway and concrete apron flows*1 into a natural channel and continues under a 10-foot high by 8-foot
wide roadway (Lake Road) concrete culvert located about 500 feet
downstream from the dam. The channel then joins the Moodna Creek
which is a tributary of the Hudson River.

At the right abutment, where the dam ends, there is an
86-foot long, 4-foot wide concrcte abutment wall which is upstream
and perpendicular to the axis of the dam (North-South direction).
The depth of wall below ground surface is unknown. At the
south end of this wall a section about 12.5 feet wide and 4.8 feet
high has been removed, probably to provide access to small boats;
this opening acts as an auxiliary spillway. The sill of this
auxiliary spillway is concrete. Discharges from the spillway will
flow along the abutment into the downstream channel. The left
abutment is in natural ground.

It is reported that there are 19-inch and 24-inchI diameter reservoir drains located at the riaht and left spillway
training walls, respectively. Discharges fro., the 18-inch conduit
are controlled by a manually operated gate valve located at theKI upstream face of the dam. The type of control for the 24 inch
outlet pipe is unknown. The inlet and outlet elevations of both
pipes are unknown. The discharges from both outlets flow into1the downstream spillway channel.

b. Location
The dam is located at the south end of Beaver Dam Lake,

about 900 feet north of the junction of Lake Road and State Route 94,
and north of Salisbury Mills in Orange County, New York.

c. Size Classification
The dam is 35 feet high and has a storage capacity

of 1440 acre-feet and is therefore classified as an intermediate:dam (between 1,000 and 50,000 acre-feet).
d. Hazard Classification

The dam is in the "high" hazard potential category
because the town of Salisbury Mills, including several homes
and a state highway, is about 500 feet downstream from the dam.

e. Ownership
The Beaver Dam Lake is owned by the County of Orange,

Goshen, New York, 10924, telephone 914-294-7951. It is reported
that the dam and reservoir was acquired from the Beaver Lake
Association because of tax default.

f. Purpose of Dam
The impourment provided by the dan is used for

recreational purposes.

S- 2 -



g. Design and Construction History
The original design and construction records are not

available. The exact date of the construction of the dam and
contractor's name are unknown.

h. Normal Operational Procedures
Lake level is maintained at the crest of the right

spillway section, depending upon the inflow into the lake. At
present, outflow from the lake is over the ungated spillway only.
The two reservoir drains are not in operating condition and3 reportedly have not been used forsevral years.

1.3 PERTINENT DATA

5 a. Drainage Area, square miles 9.25

b. Discharge at Dam, cfs
Maximum known flood at site Unknown
Ungated Spillway at Maximum Pool 3910
Ungated Auxiliary Spillway at Max. Pool 750
Regulating Outlets at Maximum Pool18 Inch Diameter Pipe Inoperable24 Inch Diameter Pipe Inoperable

I c. Elevation (feet above MSL)
Top of Dam, feet 338.0
Spillway, feet 331.0
Auxiliary Spillway, feet 333.3
Streambed at Centerline of Dam Unknown

d. Reservoir
Length of Normal Pool, feet 4200
Surface Area of Maximum Pool, acres 183.3
Surface Area of Normal Pool, acres 164.0

e. Storage, acre-feet
Sp-illway Crest 1440
Top of Dam 2644

f. Dam1' Type: Concrete wall with Earth Buttress
Length: 335 feet + (140 feet left section and 195 feet

right section)
Height: 35 feet +
Crest Width: Varies between 3.5 feet and 3.75 feet

(concrete wall)
Side Slopes: Upstream: Vertical and 9.6V : 1H

Downstream: Vertical 1V : 1.5H (left
section)and 1V : 2H (right
section)

1 - 3 -



g. Spillways

VhIncipa Spillway:
Type: uncontrolled masonry and concrete spillway

divided into two sections, 30.0 feet and 35 feet,
by a stepped brick pier.

Auxiliary Spillway (opening in abutment wall):
Type: uncontrolled, 12.5 feet wide and 4.8 feet high,

opening at right abutment wall. Crest width
4.0 feet.

h. Reservoir Drains
According to available documents the dam has two

reservoir drains; an 18 inch and a 24 inch pipe, located at the
inside face of the left and right trairing walls of the spill-
way, respectively. The drains have not been used for several
years and are not in operating condition. The discharge through
the 18 inch pipe is controlled by a manually operated gate valve
located at the upstream face of the right training wall of the
spillway. There exists no control for the 24 inch pipe.

I
I

I

I
I
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SECTION 2 - ENGINEERING DATA

2.1 GEOLOGY

Beaver Dam is located in the Hudson Lowlands physiographic
province of New York State. These lowland areas have gentle relief
and are underlain by Ordovician shales that have been exposed by
the erosion of overlying Silurian and Devonian limestones. Beaver
Dam Lake lies principally in the black, Snake Hill shale of the
Trenton Group. A reverse fault follows the northeast border of
the lake, with the northern, apthrusted block composed of undif-
ferentiated carbonates of the Stockbridge Group. (Ref. 8).

1 2.2 SUBSURFACE INVESTIGATION

No subsurface investigation could be located for the project.
However, surficial soils in the vicinity of the dam are of the
Boynton-Albia Association (Refs. 9 and 10). These soils, found in
the depressions and broad drainage channel areas of the Hudson
Lowland province, are developed from till derived from slate and
sandstone. The resistant sandstone persists as stones in the till.

The Boynton, making up 40 to 80% of the area, is commonly
stony to very stony, deep to bedrock and poorly drained on a
0 to 3% slope. The Aibia, from 0 to 50% of the area, is commonly
stony, deep to bedrock, and somewhat poorly drained on a 0 to 8%
slope. (Refs. 9 and 10).

2.3 DESIGN RECORDS

I There are no design data, construction drawings or design
memoranda available for the project features. A document dated
1912 was obtained from the New York Department of Environmental
ConservatiF', and is given in Appendix B. The document has informa-
tion regar..ing the dam and the spillway, and was used in determining
the section of the spillway.
2.4 CONSTRUCTION RECORDS

Records of original construction are not available for

the project.

2.5 OPERATION RECORDS

There are no records of ope:ition of the dam. The regu-
lating out..ets at the dam have not been in operating condition for1many years. There is no formal operation and maintenance manual
for the project. No records cf reservoir levels and rainfall
have been kept.

2.6 EVALUATION OF DATA

Information was made available by the New York State
Department of Environmental Conservation and the County of Orange,
New York.



The information obtained from 
the available data, the

personal interviews and the visual 
inspection is considered

adequate for this Phase I inspection 
and evaluation.
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SECTION 3 VISUAL INSPECTION

3 3.1 FINDINGS

a. General

I A visual inspection of Beaver Dam Lake was made on
Thursday, April 24, 1980. At the time of inspection, the reser-
voir level was about El 331.5, four inches above the crest of
the right spillway section. Only a small quantity of flow was
trickling over the left spillway sestion. The weather was sunny
and temperature between 65 and 70 F.

b. Dam

a-he dam, which consists of a concrete wall and down-
stream earth buttress, appears to be in generally adequate con-
dition. There are no visible signs of distress or movement.
The alignment of the crest is good. The edge of the downstream
crest is heavily spalled at several locations.

The upstream brick facing is in good condition above
the water line except at several locations where the mortar at
the joints is loose and missing. The downstream face of the
wall is heavily spalled, particularly at the east wing of the
dam (See Photograph 12).

Both wings of the downstream earth buttress are in
good condition and show no signs of sloughin<, erosion or carcking.
At about 40 feet downstream of the left wing baittress three is

La saturated area caused by seepage. The source of the seepage
could not be determined (See Photograph 1). Both wings of
buttress are covered with vegetation including large trees,
bushes, sapling and grass. (See Photographs 3 and 4).

The loose stone on the downstream face is in satis-
factory condition.

c. Spillway

Visual inspection of the right section of the spill-
1. way could not be carried out because of water flowing at the

time. However, it was reported that the section is in generally
qood condition. The left section (f the spillway is in satis-1* .factory condition. There is minor seepage through the masonry
joints of the stepped face of the spillway weir. There is some
vegetation including a tree at the crest and'-he downstream face
of the weir.

At several locations at the spilway traininq walls
there are signs of serious deteriorations due to frost action.
The bricks and mortar at the mQonr\, points, particularly at
the right and the middle training walls, a-e loose and missing.
There are few minor cracrk a- t , ri-' rininq wall.

The emerciency spii lay is in qo{d -on(lit ion.
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d. Appurtenant Structures
The 18-inch reservoir drain at the right spillway

training wall could not be located, however, its regulating
gate is in poor condition. The gate stem is broken and frozen
into the base of the hoist support. The upper portion of the
hoist is non-existent. Only the downstream end of the 24-inch
reservoir drain is visible; the gate hoist for this outlet
could not be located and was reported to be non-existent.

e. Abutments
There are no signs of seepage or other unusual con-

I ditions at both abutments. At the right abutment natural ground
downstream of the concrete wall appears to be eroded to a depth
of 3 feet. This erosion could have been caused by past overtop-
ping of the dam.

f. Downstream Channel
The channel downstream of the spillway is the natural3 streambed. Although the channel contains natural vegetation, in-

cluding large trees, saplings, and grass, its present condition
would not impede discharges from the spillway.

I g. Reservoir Area
In the vicinity of the dam there is no evidence of

* sloughing, potentially unstable slopes or other unusual conditions
which would adversely affect the dam. No evidence of excessive
sedimentation was observed. The reservoir water was relatively
clean.

3.2 EVALUATION OF OBSERVATIONS

- Visual observations made during the course of the investi-
gation reveal several deficiencies which should be corrected before
further deterioration leads to a hazardous cordition. The
deficiencies are:

a. Both reservoir drains and its controls should be
made operable.

b. Inspect on a bi-weekly interval to determine if seepage
quantities are increasing throuqh the joints at the downstream
face of the spillway.

c, Determine the source of seepage occuring downstream
of the east buttress toe. Monitor the seepage bi-weekly with the
aid of weirs.

d. Spalled areas at the crest and the downstream face
of the concrete wall should be repaired.

e. Loose and missinq pointinq at the upstream face of
the dam and the spillway traininq walls should be repaired.

--I-
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f. The riqht and the middle spillway training walls
should be repaired.

g. The cracks at the riqht spillway training wall should

h. The brush and trees should be removed from the crestUand the downstream face of the left spillway section and from
the crest, the slopes of the buttress,and the downstream toe
area. Provide a program of periodic cutting and movinq of the
buttress surface.

i. A program of periodic inspections and aintenance
of the dam and appurtenances, including yearly operation ard
lubrication of all gates should be established. This infor-
mation should be documented for future reference. The emergency
action plan described in Section 7.1d should be maintained and
updated peridocally during the life of the structure.

!9
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no operating procedures for regulting the
discharges. Flow is discharqed over the unqated spi]lway.
The lake is generally at the level of the spillway crest
luring most of the year.

The reservoir drains of the dam are inoperable and have
not been operated for many years.

4.2 MAINTENANCE OF DAM AND SPILLWAYS

The presence of undesirable vegetation on the downstream<a face of the dam and at the spillway, inoperative reservoir drains
and deterioratiop of spillway training walls and concrete wall
of the dam indicates that no regular maintenance has been per-
formed for many years. This was also reported by Mr. Dougherty,
representative of the owner. According to available records
at the New York State Department of Environmental Conservation,j the dam was inspected in 1973 and 1978.

4.3 WARNIN'C SxzE!E 1N EFFECT
Tiere is no warning system in effect or in preparation.

4.4 EVALUATION

The overall maintenance of the Beaver Dam Lake is con-
sidered to be inadequate with respect to the following areas:

a. Control of vegetation on the buttress of the dam
and at the spillway.

b. Maintenance of the spillw3y training walls and
I the concrete wall of the dam.

c. Maintenance of the regulating gates and reservoir3drains.

i

I
I
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Beaver Dam Lake is located north of Salisbury Mills in
Orange County, New York. (Hydrologic Unit Code 02020008). The
total drainage area contributing to the lake is about 9.25 square
miles, with a reservoir surface area of about 164 acres at El 331.
The drainage basin length to width ratio is approximately 5 to 1,
with fairly steep slopes rising from lake -1 331 to ridqes
above El 600.

5.2 ANALYSIS CRITERIA

The analysis of the spillway capacity of this dam was per-
formed using the Corps of Engineers HEC-1 computer program fo. .
Da.,, Safety Investigations (Ref. 1). The Snyder's coefficients
of 2.11 and 320 for Ct and 640 Cp, respectively, were obtained
from a report on the Lower Hudson River Basin (Ref. 2). The
Pyoba1de Maximum Precipitation (PMP) was taken from Hydrometeoro-

logical Report No. 51, "Probable Maximum Precipitation Estimates,
U.S. East of the 105th Meridian", (Ref. 4). In accordance with
the recommended guidelines (Ref. 7), the adequacy of the spillway1 was analy:'ed using the Probable Maximum Flood (PMF).

5.3 3PILWAY CAPACITY

I Te principal masonry and concrete spillway is an ungated
65 foot loi:g structure and is divided into 30 and 35 foot sections

by an 8 foot wide stepped brick pier. The depth from the top of
dam to the crest of both sections is about 7 feet. The sill of
both sections is about 6 feet wide. Downstream portion of the

spillway is a stepped concrete apron chute about 30 feet long.

1 The computed maximum spillway discharge at El 338 (top of
dam) is 3910 cfs, Th? two reservoir drains are inoperable.

5.4 RESERVOIR CAPACITY

The normal btorage capacity of Beaver Dam Lake is listed
as 1440 acre-feet (Ref. 5). The surcharge storage between the

spillway crest, El 331, and top of dam, El 338, is 1204 acre-feet
which is equivalent to 2.44 i!K'hes of runoff over the entire basin.
The total or maximum capacity of the lake at El 338 is 2644 acre-
feet.

5.5 FLOODS OF RECORD

There are no recori. available of floods or .aaximum lake

elevations.
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5.6 OVERTOPPING POTENTIAL

The potential of the dam being overtopped was investigated
on the basis of the spillway discharge capacity and the available
surcharge storage to meet the selected design flood inflows.

The Probable Maximum Flood (PMP) routed through the lake
causes the lake surface to rise to El 340.5, 2.5 feet above the
top of the dam. The computed PMF peak inflow and outflow discharges
were 10,600 cfs and 10,395 cfs, respectively. The one-half Probable
Maximum Flood routed through the lake caused the lake surface to rise
to El 338.50, 0.50 feet above top of the dam. The peak outflow dis-
charge was 4765 cfs.

Using the Corps of Engineers Criteria the maximum spillway
capacity without overtopping the dam is 37 percent of PM1" peak out-flow.

3 5.7 EVALUATION

The dam does not have sufficient spillway capacity to pass
either the PMF or one-half the FMF without overtopping the dam.
The overtopping could cause the failure of the dam thus significantly
increasing the hazard to the loss of )ife downstream. Therefore,
the spillwav is assessed as beina "seriouslv inadeauate".

I
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I SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not indicate either existing

or potential problems with the dam and the spillway structures.
The observed seepage downstream of the left buttress toe and
at the spillway; and deterioration of the spillway training walls
are not considered to represent an unstable or otherwise dangerous
condition.

gd b. Design and Construction Data
There exists no design computation or other data re-garding the structural stability of the dam and the spillway.There is a document dated 1912 (See Appendix B) which shows the

Isection of the dam, plan and section of spillway.

c. Stability Analysis
* Since there are no contract drawings or documents
*available showing the full geometry, the extent of the spillway

section, and the foundation conditions, the primary source of
structural and subsurface information used in the stability analysis
is as follows:

1. The downstream surface geometry of the exposed
spillway structure was measured during the inspection

*using approximate methods (See sketch of spillway section
given in Appendix A).

1 2. The other geometry of non-exposed spillway structure
and subsurface information was obtained from the documents
described in Paragraph 6.1b.

I The following table shows the results of the structural
stability analysis of the spillway section. The computations

I for the stability analysis are given in Appendix F

Sliding Factor
of Safety

Case Overturning (See Appendix F)
a. Normal Loai-g with reservoir Inside-middle 1.35

level at spillway crest; no ice third of base
I load

b. Normal Loading with reservoir 1.21 feet outside 1.13
level at Spillway Crest with ice middle third of

load base
c. Unusual Loading; water flowing 4.2 feet outside 0.69I over the spillway at depth of middle half of

7.5 feet (one-half PMF) base
d. Extreme Loading; water flowing 7.3 feet outside 0.57

over the spillway at depth of middle half of hase
9.5 feet (PMF)

[-13 -



Sliding Factor
of Safety

Case Overturning (See Appendix F)
e. Normal Loidig, case a with Inside middle 1.13

i earthquake half of base

The results of the structural analysis indicates that the
spillway section against overturning is inadequate for all cases
except for case a and e. Also, the sliding stability is inadequate
for all loading cases.

Since there is a lack of information regarding the exact
geometry of the dam, foundation conditions and the extent and
magnitude of the uplift pre sure under the spillway, the structural
stability of the spillway could not be accurately assessed with any
reliability. It is, therefore, recommended that, along with the

spillway adequacy studies, a more detailed structural stability
analysis be performed. Field investiaations should be carried
out to obtain additional information regarding the uplife pressure
within and under the base of the spillway; the quality of the
foundation; the geometry and extent of the spillway structure;
and the condition of the non-exposed masonry and concrete. The
information should then be incorporated into a more detailed
structural stability evaluation.

d. Operation Records
There are no records of the regulating gate operation.

I e. Post-Construction Changes
There are no recorded post-construction changes.

I f. Seismic Stability
The dam is located in the Seismic Zone 1 in accordance

with Phase I recommended guidelines. However, based on the pastj earthquake experiences in the area, the New York State Geological
Survey considers the area to be in the Seismic Zone 2. Based on
this assessment the dam is considered in the Seismic Zone 2. The
results of seismic stability are described in Section 6.1c.

I;
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I
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

* Examination of the available documents and visual
inspections of the Beaver Dam Lake and appurtenant structures
did not reveal any conditions which are considered to be

;I hazardous.

Using the Corps of Engineers screening criteria for
review of spillway adequacy, it has been determined that the
dam would be overtopped for all storms exceeding approximately
37 percent of the PMF. The overtopping of the dam could cause
the erosion of the downstream face of the dam resulting in
dam failure, increasing the hazard to loss of life downstream.
The spillway is, therefore, adjudged as "seriously inadequate"
and the dam is assessed as unsafe, non-emergency.

The classification of "unsafe",applied to a dam
because of a "seriously inadequate spillway",is not meant to
connote the same degree of emergency as would be associated
with an "unsafe" classification applied for a structural de-
ficiency. It does mean, however, that based on an initial
screening, and preliminary computations, there appears to be
a serious deficiency in spillway capacity so that if a severe
storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard to loss ofSI life downstream from the dam.

d. Adequacy of Information

The information and data available were adequate
for performance of this investigation, except as noted in
Section 6.1c.

I c. Need for Additional Investigations

Since the spillway is considered to be "seriously
inadequate", additional hydrologic/hydraulic investigations
are required to nore accurately determine the site specific
characteristics of the watershed. After the in-depth hydrologic/
hydraulic investiqations have been completed, remedial measures
must be initiated to provide spillway capacity sufficient to
discharge the outflow from the 1/2 PMF event. in addition, an
investiqation of the structural stability of the spillway por-
tion of the dam is required.

- 15 -I



d. Urgency

The additional hydrologic/hydraulic investigations

and the stability investigation which are required must be
initiated within 3 months from the date of notification. Within

3 1 year of notification, remedial measures as a result of these
investigations must be initiated, with completion of these
measures during-the following year. In the interim, develop
an emergency action plan for the notification of downstream
residents and proper governmental authorities in the event of
overtopping, and provide round-the-clock surveillance of the
dam during periods of extreme run-off. The other problem areas
listed below must be corrected within 1 year from notification.

7.2 RECOMMENDED MEASURES

I The following are the recommended measures:

a. Both the reservoir drains and its controls should
I be made operable.

b. Monitor,bi-weekly,to determine if seepage quantities
are increasing through the joints at the downstream face of the
spillway.

c. Determine the source of seepage occuring downstream
of the east buttress toe. Monitor the seepage bi-weekly with
the ai( of weirs.

d. Spalled areas at the crest and the downstream
face of the wall should be repaired.

e. Loose and missing pointing at the upstream face
of the dam and the spillway traininq walls should be repaired.

I f. The right and middle training walls should be repaired.

g. The cracks at the riqht spillway training wall should
be repaired.

h. The brush and trees should be removed from the crest
and the downstream face of the left spillway section and the

I slopes of the buttress and the downstream toe area. Provide a
program of periodic cutting and mowing of the buttress surface.

i. A proqram of periodic inspections and maintenance
of the dam and appurtenances, including yearly operation and
lubrication of all aates should be established. This information
should be documented for future reference. The emerqency action
plan described in Section 7.1d should be maintained and updated
periodically during the life of the structure.

- 16 -
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I

3 VIEW OF DOWNSTREAM FACE (LEFT SECTION) OF DAM
NOTE VEGETATION AT SLOPE AND SPILLWAY.

At

I

3 4. VIEW OF CREST AND DOWNSTREAM PACE (RIGHT SECTION)
OF DAM. NOTE VEGETATION AT SLOPE.
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I 5. VIEW OF DOWNSTREAM SPILLWAY CHANNEL. NOTE

VEGETATION.
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6. VIEW OF WALL AT RIGHT ABUTMENT. NOTE OPENING

3 IN THE WALL WHICH SERVES AS AUXILIARY SPILLWAY.
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11. VIEW OF SEEPAGE AT DOWNSTREAM FROM THE TOE
OF DAM (LEFT SECTION).

I
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1 12. VIEW OF DOWNSTREAM FACE (LEFT SECTION) OF

DAM. NOTE DETERIORATION OF CONCRETE.
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VTSUJAi~IN 0PECT FON CIECKU(rT'

j Ba1,~sic Imta

a. General

Name of Dam BA\ J- D)AM LAYE.

Fed. I.D. # IDEC Dmi No. bOZ -

River Basin IAUs Y oNJ

Location: Town ,L I'SUP- 1,AU1X County O

Stream Name- CtZ-A.

Tributar of._ CNuD) U __ ___

Latitude (N) /410 2G' Longitude (W) -7d 07 .50

Type of Dpn, MASONJQ-ILFAC, COkCtZrr AKD _O A FT LLH PeEE SS

Hazar:d Categ~ory HIGH4
Date(s) of Inspection 4 _ _ _0

Weather Conditions SU Y 0C F

Reservoir Level at Time of hispection _ _ _,_ _ _

b. inspection Personnel To' o L. CIMASCOLO . 2 .T9TIODPA PATEL

g c. Persons Contacted (Including Address & Phone No.)

.. ,. eP..X .... OUHE_'Y Pa-QJC(PAL_ EmKi Ce

b(Y-PTf OF PEIj(-iL)CP4$ OP-AAUCE CouQT~f PO,3R0,.4Q3,
I

[ ~ ~ 22 11 E p. (-\1 224- , __

d. llisto'y:

Date Constructed _______Ot__ Date(s) Rc.je u ;tucted --I
Designeer t34 tou. k _ _

Constructed By .bM-VOW

Owne Fr %%AAK_ _ _ .) _ _ _ _ _ _ _ __(Svc,

A-C' CVIIve e' i+.e Acf&



2) Umbankmitnt - TDO,)TRPA M OF COJCP-E*TC WA LL FJ 1vSt

a. Characteristics

I (1) m1baniment Material __U
1 (2) Cutoff Type "K3 ome__ _

(3) Impervious Core ___ _Ip

(4) Internal Drainage System NO

(5) Misee].laneous

b. Crest [ TopO F p WL .L wjAl, i4 b1ICif, 1\AoOJA('
AT UPSTRAM1 PACO

I (2) Horizontal Aligimen 
-

(3) Surface Cracks

(4) Miscellaneous

C. Upstream Slope -

I (1) Slope (Estimate) (V:])

(2) Undesiraleo Growth o, Dol .. , An imal Burrows

3 (3) Sloughing, Subsidence or Depressions

I .'



5 (41) Slope Protection___________________________

(5) Surface Cracks or Movement at Toe__________________

di. Downmstream Slope

(1) Slope (Elstimate - V:11) j(V).'2(I Oi'O AQD I(VP'.I(it) E1I~N.

(2) Undesirable Growth or Debris, Animal Burrows COMPLETLC"-Q V J
Wi"Y~;T.%1k IQCAVItN t-k~ -Tjj- APPL.I65-1 BusHFS AMD

-(3) Sloughing, Subsidenec 'or Depressions Nowe na~esfvt

(ii) Surface Cracks or Movemi-ent at Toe __~ jF ObFM.J

(5) Seep age M

( -xtra Drainage Eysteni (Ditches, Trenches; Blanket) ______

1(7) Condition Arotuid Outlet Structure NoOU~t -5-TRUCUZE AnB)M

I ~N4bAVMG-I\TS COP.TACT W U Sr 1PLLWA-(

(8) Seepage Beyond Too AT AQF i~
ToS, A 5~eCPAC QMDT, ,5Arurawab AReA AUur 40o c'.

e. Abutments - Embankinent Contact

At1L lMi UT - M L IP? Coj-j4 WALL



1 1 Crosio n at Contact Nloo, 08-eAieb

(2) Seepage Along Contact NOatF ,iJ ,

a. Description of System

I I

I b. Condition of System

c. Discharge from Drainage System

' ) Instrumentation (onunentation/Surlveys, Observation Wells, Weirs,
Plezometers, Eitc.)

II



jReservoir

a. Slopes \JISIPOLE dLOPE!S)~ VkCAQ~IT( -- F DAM AQP 10%

M &1. Lf S7APSLE COOTirI

b. Sedimentationi hIm t.)b-jF ME CS'*SA~E)A1

QObf: R-vaz LMvc. w&-Acra SL61kuEL,-/ CLiCA?= -1
A

C. Unusual Conditions Which Affect Damn MOO______________G__

6) Area JJOeflstream (if Darn

* ~Doulstroamn Hazard (No. of Homes, Highways, etc.) -MtO QL SAL~UY

h. MILLS Am Sa" c1 A 4Pc))r 50(0 FT FPMjAM
b.Seepiago, Uniusual Growth t--s' :-ePT

c. Evidence of Movement Beyorid Toe of Darn V ,tCU C

g d. Conidition of Downstream Chamnel @0O M- _FxIr'~A 11A LL (,L gjv.t wc. 5

j 7) wa l udiwr Pivr-Ii nbc~rrt Cnw,'ev , Cham
I-q r- PA L.4

tN4 E C-C.(ZLIS WALL AIC-ti WILL A- 6A~~L./ Z PL~A~
a. General Q jI~AlLyoI VA2'E0 Ar 7'

/I NPF~~~r'n&I1 ARt5 7, ('It DIrF T1A 004 /A

rt ;: tot SPIA I.( wA Z I JJA -COJ wa P

b. Condition of Service Spillway CbIJot,O1A) cF P-6 (TSP'L

Cp&t-2 MOT .j9f PCrtfPAk41Ab I1.CP'VS[ I~e Dci A~rZFi /cwr,

e ~ ~ I Lr LEviT ~PLiY~ /5 1V -5P-7'15FA(coP.L (OV)7/OA/. Ar CgesT

L POtt'ASrjAA F/ICt eoF WHE SQA V iATIOI'. mle-Lupi'W

SA.A1IL 7rPFLF Afr ~CcVTII(r p3T~~ CA) 7 If: CR L~F T Pt4
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c. Condition of Aux-.U,:y Spil.way

I _____..__

d. Condition of Discharge Conveyance Chamnnel

.1ALCODb J T1 A AWAiLP/W;OL~f l~) I~mu (.

8) Rese,,o-ir DPaiP/u1iet niid Z4"O OUnLtT PIPF, LDCATDAT EAST AWJ) WEST SPIL.LwAkI
-__,___t'__ n  _ __ __. ...._

Type: Pipe Condui t ....... Other

Material: Concrete / Metal Other ......

Size: _ _4 __ Lengths __:_"

j Invert Elevations: Entra*ee _2_Jn .... Exit , ,

Physical Condition (Describe): Unobservable LOO

Mat eria].:

Joints: Alignment

Structural Integrity:

Hydraulic Capability: CO_._, ." " ,. / V' ./' 'T'

5 OW, l FI. r .'e, A/ar" V- 7W ' OT'(1Pr,1rT&Ivt /C ASMAI' T-iRirV)O- , TW 60A)a,'i

Meais , 1f iC'. ol C: _ Valve Uncon__ trolled- -

Operatlon: Opci'abl _ InopLwJe, )).e V Other _ _ _

:' I 1~PieserL Conditioni______

z. !"" - VP ; <'7 ' /''  " '-';"': .' iA ),' r ' r" , ' ,( . -' ,)
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" ~ ~ ~ ~ ~ ,r 24 0,,: A!-,,. .q :,vc '<,v;
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9) S tr11, A M Y~) 'L-~A(

al. Coic rete Su pf ac es _'/T P21CI ,k i, ,jb 7/Al A/)

(Iap('0,07 pT,,/ A /AI1fPAC-iI6S ANT' 100 4Z 47PJA - 11AP 5...2

7_T_______0___________ p-

* b. Structural Cracking No 516&)IFICAA1T .C A/ 24

E ACI;Q -L 77->eAI/jJ0 WL

e. Movement H.]oriz~ontal & Vertical Aligniment (S ttlement) mo )6

d. Junctimir. with Abutm,,ents or Dibanlcnclts ________n'%IO

I e. Drains r oundation, Joint, Face No 10 A. tjS

f.~ Water Passages, Conduits, Sluices Sf1LU~ le. VLF10'YF

g. Seepage 91r Leakage 0 L

I T1( *ILLu)AT' VJALL$ AfICCIL



h. Joints Construction, etc. _ PALLC 0 COxCeL (E A-1e T fucteoCO

i. romdation _F0u Y)ATl Oki MOT VlrI I&L. O- ELM AOI I.,,r-fl

j. Abutments A CWM2JQ __ LL

16 4-AJWILLL

k. Control Gates AT. C. L3. . .. _

I-
1. Approach & Outlet Channels ___________.... .. __

m. Energy Dissipators (Plmge Pool,. etc.)

I n. Intake Structures Mo !

o. Stability L tr- LO, E M 'dvVA'I -A

p. Miscellaneous LP-o.,OK) O .AT -A9 PE, R_

_ A OTW)TTr T"ALL MNkCA t --rJA r TPA _ PF; P _ .:
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